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(54) SEMICONDUCTOR PACKAGE MANUFACTURING METHOD AND SEMICONDUCTOR 
PACKAGE 



(57) A semiconductor package substrate is pro- 
vided, which can meet the move toward high integration 
of semiconductors. A nickel layer is plated on an electro- 
plated copper foil to form a wiring pattern. An LSI chip is 
mounted on the copper foil, and terminals of the LSI 
chip and the wiring pattern are connected by wire bond- 
ing, followed by sealing with a semiconductor-sealing 
epoxy resin. Only the copper foil is dissolved away with 
an alkali etchant to expose nickel. With a nickel stripper 



having low copper-dissolving power, the nickel layer is 
removed to expose the wiring pattern. A solder resist is 
coated, and a pattern is formed in such a way that con- 
necting terminal portions are exposed. Solder balls are 
placed at the exposed portions of the wiring pattern and 
are then fused. The wiring pattern is connected to an 
external printed board via the solder balls. 
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Description 

TECHNICAL FIELD 

5 This invention relates to a process for the fabrication of a semiconductor package and also to a semiconductor 
package. 

BACKGROUND ART 

10 As the level of integration of semiconductors becomes higher, the number of input/output terminals increases. A 
need has therefore arisen for a semiconductor package having many Input/output terminals. In general, input/output ter- 
minals can be divided into two types, one being those arranged in a single row along a periphery of a package and the 
other being those arranged in multiple arrays not only along a periphery of a package but also inside the package. The 
former is typified by QFPs (Quad Flat Packages). To provide them with many terminals. It is necessary to reduce the 

15 pitch of the the terminals. In a pitch range of 0.5 mm and shorter, an advanced technique is required for their connection 
with a printed board. The latter an^ay type permits arranging terminals at a relatively large pitch and is hence suited for 
a high pin count. 

Among such array types, PGAs (Pin Grid Array) which are provided with connecting pins have heretofore been 
commonly used. However, their connections with printed boards are conducted by insertion, so that they are not suited 

20 for surface mounting. To overcome this inconvenience, packages called BGAs (Ball Grid Arrays) which permit surface 
mounting have been developed. These BGAs can be classified into (1) the ceramic type. (2) the printed wiring board 
type and (3) the tape type making use of TAB (tape automated bonding). Of these, the ceramic type has a shorter dis- 
tance between a mother board and a package compared with the conventional PGAs so that a warp in the package due 
to a difference in thermal stress between the nrather board and the package remains a serious problem. Further, the 

25 printed wiring board type is also accompanied by problems such as substrate warping, low moisture resistance, low reli- 
ability and large substrate thickness. Tape BGAs making use of the TAB technology have therefore been proposed. 

With a view to meeting a further reduction in the package size, packages having substantially the same size as 
semiconductor chips, namely, so-called chip size packages (GSR) have been proposed. Each of them has connecting 
portions, which are to be connected with an external printed board, in a mounting area rather than at a peripheral por- 

30 tion of a semiconductor chip. 

Specific examples of such CSPs include those fabricated by bonding a bumped polyimide film to a surface of a 
semiconductor chip, establishing electrical connection with the chip and gold lead wires, and potting an epoxy resin or 
the like to seal the resultant package (NIKKEI MATERIALS & TECHNOLOGY. No. 1 40. pp. 1 8- 1 9, April, 1 994) and those 
obtained by forming metal bumps on a temporary substrate at positions corresponding to points of connection between 

35 a semiconductor chip and an external printed board, bonding the semiconductor chip facedown, and subjecting it to 
transfer molding on the temporary substrate (Smallest Flip-Chip-Uke Package CSP; The Second VLSI Packaging 
Workshop of Japan, pp.46-50. 1994). 

On the other hand, packages making use of a polyimide tape as a base film are studied in the fields of BGAs and 
CSPs as mentioned above. In this case, as the polyimide tape, one having a copper foil laminated on a polyimide film 

40 via an adhesive layer Is commonly employed. However, from the viewpoint of heat resistance and moisture resistance, 
one having a polyimide layer formed directly on a copper foil, that is, a so-called two-layer flexible base material, is pre- 
ferred. Production processes of such two-layer flexible base materials are roughly divided into (1) a process in which 
polyamic acid as a precursor for a polyimide is coated on a copper foil and is then hardened and (2) a process in which 
a thin metal film is formed on a hardened polyimide film by vacuum deposition or electroless plating. To provide, for 

45 example, holes reaching the copper foil by renfK)ving the polyimide at desired portions (which correspond to portions 
capable of exhibiting a second connecting function) while applying laser beam machining, it is preferred to make the 
polyimide film as thin as possible. In contrast, upon forming a two-layer flexible base material into the form of a lead- 
frame and handling the same, a base film of a small thickness involves problems such as low handling readiness and 
insufficient rigidity as a frame. 

so As has been described above, various proposals have been made as semiconductor packages capable of meeting 
miniaturization and high integration. Nevertheless, further improvements are desired to provide satisfaction in all 
aspects such as performance, characteristics and productivity. 

An object of the present invention is to provide a process for the fabrication of a semiconductor package, the proc- 
ess making it possible to stably fabricate with good productivity semiconductor packages capable of meeting miniatur- 

55 ization and high integration, and also to provide such a semiconductor package. 

* DISCLOSURE OF THE INVENTION 

In a first aspect of the present invention, there is thus provided a process for the fabrication of a semiconductor 
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package, which comprises the following steps: 

1 A) forming wiring on one side of a conductive temporary supporting member; 

IB) mounting a semiconductor device on the conductive temporary supporting member on which the wiring has 
5 been formed, and then electrically connecting a terminal of the semiconductor device with the wiring; 

IC) sealing the semiconductor device with resin; 

I D) removing the conductive temporary supporting member to expose the wiring; 

I E) forming an insulating layer over the exposed wiring at an area other than a position where an external connec- 
tion terminal is to be formed; and 

10 1 F) forming the external connection terminal on the wiring at the positions where the insulating layer has not been 
formed. 

In a second aspect of the present invention, there is also provided a process for the fabrication of a semiconductor 
package, which comprises the following steps: 

IS 

2A) forming wiring on one side of a conductive temporary supporting member; 

2B) forming an insulating supporting member over the one side of the conductive temporary supporting member, 
the one side carrying the wiring formed thereon; 

2C) removing the conductive temporary supporting member and then transferring the wiring onto the insulating 
20 supporting member; 

2D) removing the insulating supporting member at positions where an external connection terminal is to be formed 
for the wiring, whereby a through-holes is formed for the external connection terminal; 

2E) mounting a semiconductor device on the insulating supporting member on which the wiring has been trans- 
ferred, and then electrically connecting a terminal of the semiconductor device with the wiring; 
25 2G) sealing the semiconductor device with resin; and 

2H) forming, in the through-hole for the external connection terminal, the external connection terminal so that the 
external connection terminal is electrically connected to the wiring. 

In the second aspect of the invention, it is preferable to proceed from 2A to 2H; here, step 2D can come before 2B. 
30 For example, step 28 can be conducted by bonding an insulating film Insulating supporting member previously provided 
with an external connection terminal through-hole with one side of the conductive temporary supporting member, the 
one side carrying the wiring pattern formed thereon. 

In a third aspect of the present invention, there is also provided a process for the fabrication of a semiconductor 
package, which comprises the following steps: 

35 

3A) forming wiring on one side of a conductive temporary supporting member; 

38) mounting a semiconductor device on the conductive temporary supporting member on which the wiring has 
been formed, and then electrically connecting a terminal of the semiconductor device with the wiring; 
3C) sealing the semiconductor device with resin; 
40 3D) removing the conductive temporary supporting member at an area other than positions where an external con- 
nection terminal for the wiring is to be formed, whereby the external connection terminal made from the conductive 
temporary supporting member is formed; and 

3E) forming an insulating layer at the area other than the position of the external connection terminal. 

45 In a fourth aspect of the present invention, there is also provided a process for the fabrication of a semiconductor 
package, which comprises the following steps: 

4A) forming a wiring on one side of a conductive temporary supporting member; 

48) mounting a semiconductor device on the conductive temporary supporting member on which the wiring has 
50 been formed, and then electrically connecting a terminal of the semiconductor device with the wiring; 
4C) sealing the semiconductor device with resin; 

4D) forming a metal pattern, which is different in conditions for removal from the conductive temporary supporting 
member, on another side of the conductive temporary supporting member, the another side being opposite to the 
one side where the semiconductor device has been mounted, at a position where an external connection terminal 
55 for the wiring is to be formed; and 

4E) removing the conductive temporary supporting member at an area other than the position where the metal pat- 
tern has been formed. 

As a metal pattern, it is preferable to use solder. Further, gold layer on nickel layer can be used. 
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In a fifth aspect of the present invention, there is also provided a process for the fabrication of semiconductor pack- 
ages, which comprises the following steps: 

5A) forming plural sets of wiring on one side of an insulating supporting member; 
5 5B) removing the insulating supporting member at positions where external connection terminals for the wiring are 

to be formed, whereby through-holes for the external connection terminals are provided; 

5C) mounting semiconductor devices on the insulating supporting member on which the plural sets of wiring have 

been formed, and then electrically connecting terminals of the semiconductor devices witii the wiring, respectively; 

5D) sealing the semiconductor devices with resin; 5E) forming, in the through-holes for the external connection ter- 
10 minals, the external connection terminals so that the external connection terminals are electrically connected to the 

wiring; and 

5F) separating the resultant assembly into individual semiconductor packages. 

In the fifth aspect of the invention, it is preferable to proceed from 5A to 5F. However. 5A and 5B can be reversed. 
15 In other words, a plurality of sets of wiring can be formed on an insulating supporting member provided with through- 
holes for external connection terminals. 

In a sixtfi aspect of the present invention, there is also provided a process for the fabrication of semiconductor pack- 
ages, which comprises the following steps: 

20 6A) forming plural sets of wiring on one side of a conductive temporary supporting member; 

6B) cutting apart the conductive temporary supporting member so that tiie plural sets of wiring formed on the con- 
ductive temporary supporting member are divided to include a predetermined number of wiring per unit, and then 
fixing on a frame the separated conductive temporary supporting member with the wiring formed thereon; 
6C) mounting semiconductor devices on the conductive temporary supporting members on which the wiring has 

25 been formed, and then electrically connecting terminals of tiie semiconductor devices witii the wiring, respectively; 
6D) sealing the semiconductor devices with resin; 

6E) removing the conductive temporary supporting member to expose tiie wiring; 

6F) forming an insulating layer over the exposed wiring at areas otiier than positions where external connection ter- 
minais are to be formed; 

30 6G) forming the external connection terminals at the positions where tiie insulating layer for the wiring has not been 
formed; and 

6H) separating the resultant assembly into individual semiconductor packages. 

The predetermined number of wiring per unit in step 68 is preferred to be one. However, in order to improve pro- 
35 ductivity, it can be more than one. 

In a seventh aspect of tiie present invention, ttiere is also provided a process for tiie fabrication of semiconductor 
packages, which comprises the following steps: 

7A) forming plural sets of wiring on one side of an insulating supporting member; 

40 7B) removing the insulating supporting member at positions where external connection terminals for the wiring are 
to be formed, whereby through-holes for the external connection terminals are provided; 
7C) cutting apart the insulating supporting member so that the plural sets of wiring formed on the insulating sup- 
porting member are divided to include a predetermined number of wiring per unit, and tiien fixing on a frame tiie 
separated insulating supporting member with tiie wiring formed thereon; 

45 7D) mounting semiconductor devices on tiie insulating supporting members on which the wiring have been formed, 
and tiien electrically connecting terminals of the semiconductor devices witii tiie wiring, respectively; 
7E) sealing the semiconductor devices witii resin; 

7F) forming, in the through-holes for the external connection terminals, the external connection terminals so that 
the external connection terminals are electrically connected to the wiring; and 
so 7G) separating the resultant assembly into individual semiconductor packages. 

In the fabrication process, it is preferable to proceed from 7A to 7G. However, 7A and 7B can be reversed as in the 
fifth aspect of the invention. 

In an eighth aspect of tiie present invention, there is also provided a process for the fabrication of a semiconductor 
55 package provided with a single layer of wiring, one side of the wiring having a first connecting function of being con- 
nected witii a semiconductor device and an opposite side of the wiring having a second connecting function of being to 
be connected to external wiring, which comprises tiie following steps 8A, 8B, 8C and 8D: 

8A) working a heat-resistant insulating base material having a metal foil, thereby forming the metal foil into plural 
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sets of wiring patterns; 

8B) forming a hole at a position for exhibiting the second connecting function which is to be formed in a subsequent 
step, so that the hole extends from a side of the insulating base material to the wiring patterns; 
8C) bonding a frame base material, which makes an opening through a predetermined portion thereof, to desired 
5 position on a surface of the wiring patterns and a surface of the insulating base material, the latter surface being 
located adjacent the wiring patterns, respectively; and 

8D) mounting the semiconductor device, electrically connecting a terminal of the semiconductor device with the 
wiring pattern, and then sealing the semiconductor device with resin. 

10 In the eight aspect of the invention, it is preferable to proceed from 8A to 8D. However, 8A and 8B can be reversed. 
In other words, metal foil can be formed into wiring patterns after a hole is formed on the insulating base material to 
extend to the metal foil. 

In a ninth aspect of the present invention, there is also provided a process for the fabrication of semiconductor 
packages provided with a single layer of a wiring, one side of the wiring having a first connecting function of being con- 
15 nected with a semiconductor device and an opposite side of the wiring having a second connecting function of being to 
be connected to external wiring, which comprises the following steps 9A. 9B, 9C and 9D: 

9A) working a heat-resistant insulating base material having a metal foil, thereby forming the metal foil Into plural 
sets of wiring patterns; 

20 98) forming a hole at a position for exhibiting the second connecting function which is to be formed in a subsequent 
step, so that the hole extends from a side of the insulating base material to the wiring patterns; 
9C) bonding a second insulating base material, which makes an opening through a predetermined portion thereof, 
to a desired position on a surface of the wiring patterns and a surface of the insulating base material, the latter sur- 
face being located adjacent to the wiring patterns, respectively, whereby an Insulating supporting member is 

25 formed; 

9D) cutting apart the Insulating supporting member so that the plural sets of wiring formed on the insulating sup- 
porting member are divided to include a predetermined number of wiring per unit, and then fixing on a frame the 
separated Insulating supporting member with the wiring formed thereon; and 

9E) mounting the semiconductor device, electrically connecting a terminal of the semiconductor device with the wir- 
30 ing. and then sealing the semiconductor device with resin. 

In the ninth aspect of the invention, it is preferable to proceed from 9A to 9E. However, 9A and 98 can be reversed 
as In the eight aspect of the invention. 

In a tenth aspect of the present invention, there is also provided a process for the fabrication of semiconductor 
35 packages, which comprises the following steps: 

10A) forming plural sets of wiring on one side of a supporting member; 

1 08) mounting plural semiconductor devices on the supporting member on which the wiring have been formed, and 
then electrically connecting terminals of the semiconductor devices with the wiring; 
40 10C) subjecting the plural sets of electrically-connected semiconductor device and wiring to gang sealing with 

resin; 

10D) removing desired portions of the supporting member to expose predetermined portions of the wiring, and 
forming external connection terminals so that the external connection terminals are electrically connected to the 
exposed wiring; and 

45 1 0E) separating the resultant assembly into individual semiconductor packages. 

Metal foil can be used as the supporting member, and wiring patterns can be exposed by removing the supporting 
member after sealing with resin. 

Further, the supporting member can be an insulating base material, and nonthrough-holes reaching the wiring pat- 
50 terns can be formed by removing a predetermined section of an Insulating base material after sealing with resin. 

In an eleventh aspect of the present invention, there is also provided a process for the fabrication of a semiconduc- 
tor device packaging frame, the frame being provided with plural semiconductor-device-mounting portions, portions 
connecting the plural semiconductor<levice-nrK)unting portions, and a registration mark portion, which comprises the 
following sXeps: 

55 

(a) forming wiring for the semiconductor-device-mounting portions on a conductive temporary substrate. 

(b) transferring the wiring onto a resin substrate, and 

(c) etching off the conductive temporary substrate; 

wherein upon etching off the conductive temporary substrate in step (c), the conductive temporary substrate 
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partly remains to form some of the connecting portions. 

In the present Invention, usual semiconductor devices such as LSI chips or IC chips can be used as the semicon- 
ductor de\^ices. 

5 To electrically connect the terminal of the semiconductor device with the wiring, it is possible to use not only wire 
bonding but also usual means such as a bump or an anisotropic conductive film. 

In the present invention, a warp-free and defbrmation-free semiconductor package can be fabricated by subjecting 
a hardened sealing resin to heat treatment after a semiconductor device is sealed with resin. 

The heat treatment can be conducted preferably at a temperature in a range of the glass transition point of the hard- 
10 ened sealing resin ± 20*^0, because the hardened resin exhibits strongest plastic properties in the range of the glass 
transition point of the hardened sealing resin ± 20°C, thereby facilitating elimination of residual strain. If the temperature 
of the heat treatment Is lower than the glass transition point - 20''C, the hardened resin becomes a glassy elastic sub- 
stance so that relaxation effects tend to be lessened. If the temperature is higher than the glass transition point + 20''C, 
the hardened resin turns to a rubbery elastic substance so that effect of strain elimination also tend to be reduced. 
IS A warp or deformation in the semiconductor package can be more completely eliminated by cooling the semicon- 
ductor package to room temperature at a temperature-lowering rate of 5°CMn or less after the semiconductor package 
is heat-treated at a temperature in the temperature of the glass transition point of the hardened sealing resin ± 20''G. 

It is preferred to conduct the heat-treatment and/or cooling step while pressing upper and lower surfaces of the 
hardened seating resin by rigid flat plates under forces that reduce a warp or deformation in the hardened sealing resin. 
20 in the semiconductor package according to the present invention, the wiring, where it is a single-layer wiring, is 
designed so that one side of the wiring has a first connecting function for permitting connection with the semiconductor 
chip and an opposite side of the wiring has a second connecting function enabling connection to the external wiring. 

For the external connection terminals which are to be connected to the external wiring, solder bumps, gokJ bumps 
or the like can preferably be used. 
25 From the standpoint of high densif ication. It is preferred to anrange the external connection terminals on a side fur- 
ther inward than a position where terminals of the semiconductor device are electrically connected by wire bonding or 
the like (fan-in type). As is understood from the foregoing, it is preferred from the standpoint of high densification to 
arrange the external connection terminals in a grid-like pattern on a lower side on which the semiconductor device is 
mounted. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 
35 FIG. 2 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 3 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 4 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
40 fabrication of a semiconductor package; 

FIG. 5 is a cross-sectional view illustrating a process according to an entxxJiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 6 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 
45 FIG. 7 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 8 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 9 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
50 fabrication of a semiconductor package; 

FIG. 10 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 11 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 
55 FIG. 12 Is a cross-sectional view Illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package: 

FIG. 13 is a cross-sectlonat view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 14 is a plan view illustrating the process according to an embodiment of the present invention for the fabrica- 
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tion of the semiconductor package; 

FIG. 15 is a plan view illustrating the process according to an embodiment of the present invention for the fabrica- 
tion of the semiconductor package; 

FIG. 16 is a cross-sectional view Illustrating a process according to an embodiment of the present invention for the 
5 fabrication of a semiconductor package; 

FIG. 1 7 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 1 8 is a cross-sectional view illustrating a process according to an embodiment off the present invention for the 
fabrication of a semiconductor package; 
10 FIG. 1 9 is a cross-sectional view illustrating a process according to an embodiment off the present invention for the 
fabrication of a semiconductor package; 

FIG. 20 is a cross-sectional view Illustrating the process according to an embodiment of the present Invention for 
the fabrication of the semiconductor package; 

FIG. 21 Is a cross-sectional view illustrating the process according to an embodiment of the present invention for 
75 the fabrication of the semiconductor package; 

FIG. 22 is a cross-sectional view illustrating a process according to an embodiment of the present invention for the 
fabrication of a semiconductor package; 

FIG. 23 is a plan view illustrating a process according to an embodiment of the present invention for the fabrication 
of a semiconductor package; 

20 FIG. 24 is a cross-sectional view illustrating the process according to an embodiment of the present Invention for 
the fabrication of the semiconductor package; and 

FIG, 25 is a cross-sectional view illustrating the process according to an embodiment of the present invention for 
the fabrication of the semiconductor package. 

25 BEST MODE FOR CARRYING OUT THE INVENTION 

With reference to FIG. 1 . a description will be given of the first embodiment of the present invention. 
A nickel layer of 0.001 mm in thickness (not shown in FIG. 1) is plated on one side of an electrolytic copper foil 1 of 
0.035 mm in thickness. Next, a photosensitive dry film resist ("PHOTEC HN340". trade name; product of Hitachi Chem- 

30 leal Co., Ltd.) is laminated, exposed and then developed, so that a plating resist for wiring pattern is formed. Subse- 
quently, electrolytic copper plating Is conducted In a copper sulfate bath. Applied further are a nickel plating to a 
thickness of 0.003 mm or greater and a gold plating of 99.9% or higher purity to a thickness of 0.0003 mm or greater. 
The plating resist Is next stripped off. whereby a wiring 2 is formed (FIG. 1a). On the copper foil 1 with the wiring 2 
formed thereon as described above, an LSI chip 3 is mounted (FIG. lb). For bonding the LSI chip, a silver paste 4 for 

35 semiconductors is used. Next. LSI terminals and the wiring 2 are connected by wire bonds 100 (FIG. 1c). The thus- 
formed assembly was loaded In a die for transfer mold and sealed with a semiconductor-sealing epoxy resin ("CL- 
7700", trade name; product of Hitachi Chemical Co.. Lid.) 5 (FIG. 1d). Thereafter, only the copper foil 1 was dissolved 
away with an alkali etchant to expose the nickel. TTie nickel layer is removed with a nickel stripper having low copper- 
dissolving power so that the wiring portions were exposed (FIG. 1e). Then, a solder resist 6 was coated and patterned 

40 In such a way that connecting terminal portions were exposed. Solder balls 7 were an^anged at the exposed portions of 
the wiring and were caused to fuse there (FIG. If). The wiring can be connected to an outer wiring via these solder balls 
7. 

Referring to FIG. 2, a description will be given of the second embodiment of the present invention. 

Following the procedures of FIG. 1 , a copper foil 1 with a wiring 2 was prepared (FIG. 2a). An LSI chip 3 is mounted. 

45 The LSI chip is provided with gold bumps 8 at terminal portions. These gold bumps 8 and terminal portions of the wiring 
2 are connected together by thermocompression (FIG. 2b). Next, a liquid epoxy resin 9 is filled underneath the LSI chip 
and cured (FIG. 2c). The thus-formed assembly was loaded in a die for transfer mold and sealed with a semiconductor- 
sealing epoxy resin ("CL-7700", trade name; product of Hitachi Chemical Co.. Ltd.) 10 (FIG. 2d). Thereafter, only the 
copper foil 1 was dissolved away with an alkali etchant to expose the nickel. The nickel layer was removed with a nickel 

50 stripper having low copper-dissolving power so that the wiring portions were exposed (FIG. 2e). Then, a solder resist 6 
was coated and patterned in such a way that connecting terminal portions were exposed. Solder balls 7 were arranged 
at the exposed portions of the wiring and were caused to fuse there (FIG. 2f). The wiring can be connected to an outer 
wiring via these solder bails 7. 

With reference to FIG. 3, a description will be given of the third embodiment of the present invention. 

55 A nickel layer of 0.001 mm In thickness (not shown in FIG. 3) Is plated on one side of an electrolytic copper foil 1 of 
0.035 mm in thickness. Next, a photosensitive dry film resist (THOTEC HN340". trade name; product of Hitachi Chem- 
ical Co., Ltd.) is laminated, exposed and then developed, so that a plating resist for wiring pattern Is formed. Subse- 
quently, electrolytic copper plating is conducted in a copper sulfate bath, so that a first wiring 13 is formed. The plating 
resist is next stripped off and the first wiring 13 is subjected at a surface thereof to oxidation treatment and reduction 
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treatment. Using a fresh copper foil and a polyimide-base bonding film (''AS2210", trade name; product of Hitachi 
Chemical Co., Ltd.) 12 as a bonding resin, they are laminated and bonded so that the wiring 13 is positioned inside. 
(Holes of 0. 1 mm in diameter are formed through the copper foil 1 1 by a conventional photoetching process. By a panel 
plating process, inner walls of the holes and the entire surface of the copper foil are plated with copper.) The copper foil 

5 is formed into a second wiring 1 1 by photoetching. The resin (the polyimide-base bonding film 1 2) is removed at an LSI- 
mounting portion by an excimer laser to expose terminal portions. The terminal portions are applied with a nickel plating 
to a thickness of 0.003 mm or greater and further with a gold plating of 99.9% or higher purity to a thickness of 0.0003 
mm or greater (FIG. 3a). On the copper foil 1 with the two-layer wiring pattern formed thereon as described above, an 
LSI chip is mounted. For bonding the LSI chip, a silver paste for semiconductors was used (FIG. 3b). Next, LSI terminals 

w and the wiring 1 3 are connected by wire bonds 1 00 (FIG. 3c). The thus-formed assembly was loaded in a die for transfer 
mold and sealed with a semiconductor-sealing epoxy resin ("CL-7700", trade name; product of Hitachi Chemical Co., 
Ltd.) 5. Thereafter, only the copper foil 1 was dissolved away with an alkali etchant to expose the nickel. The nickel layer 
was removed with a nickel stripper having low copper-dissolving power so that the wiring portions were exposed (FIG. 
3e). Then, a solder resist 6 was coated and patterned in such a way that connecting terminal portions were exposed. 

15 Solder balls 7 were arranged at the exposed portions and were caused to fuse there (FIG. 3f). The wiring can be con- 
nected to an outer wiring via these solder balls 7. 

With reference to FIG. 4, a description will be given of the fourth embodiment of the present invention. 
On an SUS (stainless steel) sheet 14 of 0.1 mm in thickness, a photosensitive dry film resist ("PHOTEC HN340". 
trade name; product of Hitachi Chemical Co.. Ltd.) is laminated, exposed and then developed, so that a plating resist 

20 for wiring pattern is formed. Subsequently, electrolytic copper plating is conducted in a copper sulfate bath. Applied fur- 
ther are a nickel plating to a thickness of 0.003 mm or greater and a gold plating of 99.9% or higher purity to a thickness 
of 0.0003 mm or greater. The plating resist is next stripped off, whereby a wiring 2 is formed (FIG. 4a). On the SUS 
sheet 14 with the wiring 2 formed thereon as described above, a semiconductor chip 103 is mounted (FIG. 4b). For 
bonding the semiconductor chip, a silver paste 4 for semiconductors was used. Next, semiconductor terminals and the 

25 wiring 2 are connected by wire bonds 100 (FIG. 4c). The thus-formed assembly was loaded in a die for transfer mold 
and sealed with a semiconductor-sealing epoxy resin (''CL-7700", trade name; product of Hitachi Chemical Co., Ltd.) 5 
(FIG. 4d). Thereafter, the SUS sheet 14 was mechanically stripped off to expose the wiring portion (FIG. 4e). Then, a 
solder resist 6 was coated and patterned in such a way that connecting terminal portions were exposed. Solder balls 7 
were arranged at the exposed portions of the wiring and were caused to fuse there (FIG. 4f). The wiring can be con- 

30 nected to an outer wiring via these solder balls 7. 

With reference to FIG. 5, a description will be given of the fifth embodiment of the present invention. 
On an electrolytic copper foil of 0.035 mm in thickness, a photosensitive dry film resist ("PHOTEC HN340", trade 
name; product of Hitachi Chemical Co., Ltd.) is laminated, exposed and then developed, so that a plating resist for wir- 
ing pattern is formed. Subsequent to application of a pattern plating 1 5 of nickel, electrolytic copper plating is conducted 

35 in a copper sulfate bath. Applied furtiier are a nickel plating to a tiiickness of 0.003 mm or greater and a gold plating of 
99.9% or higher purity to a thickness of 0.0003 mm or greater. The plating resist is next sti'ipped off, whereby a wiring 
2 is formed (FIG. 5a). On tiie copper foil 1 with tiie wiring 2 formed tiiereon as described above, a semiconductor chip 
103 is mounted (FIG. 5b). For bonding the semiconductor chip, a silver paste 4 for semiconductors was used. Next, 
semiconductor terminal portions and the wiring 2 are connected by wire bonds 100 (FIG. 5c). The tiius-formed assem- 

40 biy was loaded in a die for ti-ansfer mold and sealed with a semiconductor-sealing epoxy resin (''CL-7700", trade name; 
product of Hitachi Chemical Co., Ltd.) 5 (FIG. 5d). Thereafter, tiie copper foil 1 was dissolved away with an alkali etchant 
to expose the wiring portions of nickel (FIG. 5e). Then, a solder resist 6 was coated and patterned in such a way that 
connecting terminal portions were exposed. SokJer balls 7 were arranged at the exposed portions of the wiring and 
were caused to fuse there (FIG. 5f). The wiring can be connected to an outer wiring via tiiese solder balls 7. 

45 With reference to FIG. 6, a description will be given of the sixth embodiment of the present invention. 

On an electrolytic copper foil 1 of 0.035 mm in thickness, a photosensitive dry film resist ("PHOTEC HN340", trade 
name; product of Hitachi Chemical Co., Ltd.) is laminated, exposed and then developed, so that a plating resist for wir- 
ing pattern is formed. Applied further are a gold plating of 99.9% or higher purity to a tiiickness of 0.0003 mm or greater 
and a nickel plating to a thickness of 0.003 mm or greater. Furtiier, electrolytic copper plating is conducted in a copper 

50 sulfate bath, and the plating resist Is stripped off, whereby a wiring 2 is formed (FIG. 6a). To the wiring -formed surface 
of the copper foil 1 on which the wiring 2 is formed as described above, a polyimide film 16 is bonded, connecting ter- 
minal portions of the wiring 2 are exposed by a laser (FIG. 6b), and the copper foil 1 is etched off (FIG. 6c). As an alter- 
native, use of a photosensitive film In place of the polyimide film makes it possible to expose connecting terminal 
portions without using a laser. Subsequentiy, an LSI chip 3 is mounted on the surface of tiie polyimide film 16 on which 

55 the wiring pattern is formed. For bonding the LSI chip, a silver paste 4 for semiconductors was used. Next, semiconduc- 
tor terminal portions and the wiring 2 are connected by wire bonds 100 (FIG. 6d). The thus-formed assembly is loaded 
in a die for transfer mold and sealed with a semiconductor-sealing epoxy resin ("CL-7700", trade name; product of 
Hitachi Chemical Co., Ltd.) 5 (FIG. 6e). Thereafter, solder balls 7 are anranged at the connecting terminal portions and 
are caused to fuse there (FIG. 6f). The wiring can be connected to an outer wiring via these solder balls 7. 



8 



EP 0 751 561 A1 

With reference to FIG. 7, a description will be given of the seventh embodiment of the present Invention. 
A nickel layer of 0.001 mm in thickness (not shown in FIG. 7) is plated on one side of an electrolytic copper foil 1 of 
0.035 mm in thickness. Next, a photosensitive dry film resist ("PHOTEC HN340", trade name; product of Hitachi Chem- 
ical Co., Ltd.) is laminated, exposed and then developed, so that a plating resist for wiring pattern is formed. Subse- 

5 quently, electrolytic copper plating is conducted in a copper sulfate batii. Applied further are a nickel plating to a 
thickness of 0.003 mm or greater and a gold plating of 99.9% or higher purity to a thickness of 0.0003 mm or greater. 
The plating resist is next stripped off, whereby a wiring 2 is formed (FIG. 7a). On the copper foil 1 with the wiring 2 
formed thereon as described above, an LSI chip 3 is mounted. For bonding the LSI chip, a silver paste 4 for semicon- 
ductors was used. Next, semiconductor terminal portions and the wiring 2 are connected by wire bonds 100 (FIG. 7b). 

10 The thus-formed assembly Is loaded in a die for transfer mold and sealed with a semiconductor-sealing epoxy resin 
("CL-7700", trade name; product of Hitachi Chemical Co., Ltd.) 5 (FIG. 7c). Thereafter, only the copper foil 1 is dissolved 
away with an alkali etchant to expose the nickel. The nickel layer is removed with a nickel stripper having low copper- 
dissolving power so that the wiring portion Is exposed (FIG. 7d). Then, a polyimide film 16 with openings made therein 
as connecting terminal portions is bonded (FIG. 7e). Solder balls 7 are arranged at the exposed portions of the wiring 

IS and are caused to fuse there (FIG. 7f). The wiring can be connected to an outer wiring via tiiese solder balls 7. 
With reference to FIG. 8, a description will be given of the eighth embodiment of the present invention. 
On an electrolytic copper foil 1 of 0.035 mm in thickness, a photosensitive dry film resist ("PHOTEC HN340", trade 
name; product of Hitachi Chemical Co., Ltd.) is laminated, exposed and then developed, so that a plating resist for wir- 
ing pattern is formed. Applied further are a gold plating of 99.9% or higher purity to a thickness of 0.0003 mm or greater 

20 and a nickel plating to a tiiickness of 0.003 mm or greater. Further, electrolytic copper plating is conducted in a copper 
sulfate bath, and the plating resist is stripped off. whereby a wiring 2 is formed (FIG. 8a). To the wiring-formed surface 
of the copper foil 1 on which the wiring pattern 2 Is formed as described above, a liquid sealing resin 17 is coated by 
screen printing, and an insulating layer is formed in such a manner that connecting terminal portions of tiie wiring 2 are 
exposed (FIG. 8b). After curing the liquid sealing resin, tiie copper foil 1 is etched off (FIG. 8c). Subsequentiy, an LSI 

25 chip 3 is mounted on the surface of the hardened liquid sealing resin 3 in which the wiring pattern exist. For bonding tiie 
LSI chip, a silver paste 4 for semiconductors was used. Next, semiconductor terminal portions and the wiring 2 are con- 
nected by wire bonds 100 (FIG. 8d). The thus-formed assembly is loaded in a die for transfer mold and sealed with a 
semiconductor-sealing epoxy resin ("CL-7700", trade name; product of Hitachi Chemical Co., Ltd.) 5 (FIG. 8e). There- 
after. sokJer balls 7 are an^anged at the connecting terminal portions of the wiring 2 and are caused to fuse there (FIG. 

30 8f). The wiring can be connected to an outer wiring via these solder balls 7. 

With reference to FIG. 9, a description will be given of tiie nintfi embodiment of the present invention. 
A nickel layer of 0.001 mm in thickness (not shown in FIG. 9) is plated on one side of an electrolytic copper foil 1 of 
0.035 mm in thickness. Next, a photosensitive dry film resist ("PHOTEC HN340'', trade name; product of Hitachi Chem- 
ical Co., Ltd.) is laminated, exposed and tiien developed, so that a plating resist for wiring pattern is formed. Subse- 
ts quently, electrolytic copper plating is conducted in a copper sulfate batti. Applied further are a nickel plating to a 
thickness of 0.003 mm or greater and a gold plating of 99.9% or higher purity to a thickness of 0.0003 mm or greater. 
The plating resist is next stripped off, whereby a wiring 2 is formed (FIG. 9a). On the copper foil 1 witii the wiring 2 
formed thereon as desaibed above, an LSI chip 3 is mounted. For bonding the LSI chip 3, a silver paste 4 for semicon- 
ductors was used. Next, semiconductor terminals and tiie wiring 2 are connected by wire bonds 100 (FIG. 9b). The 

40 thus-formed assembly is loaded in a die for transfer mold and sealed witii a semiconductor-sealing epoxy resin ("CL- 
7700", trade name; product of Hitachi Chemical Co.. Ltd.) 5 (FIG, 9c). Thereafter, only the copper foil 1 is dissolved 
away with an alkali etchant to expose the nickel. The nickel layer is removed with a nickel stripper having low copper- 
dissolving power so that the wiring portion Is exposed (FIG. 9d). Then, a liquid sealing resin 17 is coated by screen 
printing, and an insulating layer of the liquid sealing resin 1 7 is formed in such a manner tiiat connecting terminal por- 

45 tions of the wiring 2 are exposed (FIG. 9e). Solder balls 7 are an-anged at tiie connecting terminal portions of the wiring 
2 and are caused to fuse there (FIG. 9f). The wiring can be connected to an outer wiring via these solder balls 7. 
With reference to FIG. 10, a description will be made about the tenth embodiment of the present invention. 
A nickel layer of 0.001 mm in tiiickness (not shown in FIG. 10) is plated on one side of an electrolytic copper foil 1 
of 0.035 mm in tiiickness. Next, a photosensitive dry film resist ("PHOTEC HN340". tirade name; product of Hitachi 

50 Chemical Co.. Ltd.) is laminated, exposed and then developed, so that a plating resist for a wiring pattern and registra- 
tion marks is formed. Subsequently, electrolytic copper plating Is conducted in a copper sulfate batii. Applied further are 
a nickel plating to a thickness of 0.003 mm or greater and a gold plating of 99.9% or higher purity to a thickness of 
0.0003 mm or greater. The plating resist is next stripped off. whereby a wiring 2 and registration marks 18 are formed 
(FIG. 10a). Only portions with the registration marks 18 formed thereon are held between SUS sheets and tiien 

55 pressed, whereby tiie registration marks are caused to appear on tiie back side of the copper foil 1 as if they are die- 
stamped (FIG. 10b). On tiie copper foil 1 witii tiie wiring 2 and tiie registration mark 18 formed thereon as described 
above, an LSI chip 3 is mounted (FIG. 10c). For bonding the LSI chip 3, a silver paste 4 for semiconductors was used. 
Next, semiconductor terminals and tiie wiring 2 are connected by wire bonds 100 (FIG. lOd). The thus-formed assem- 
bly is loaded in a die for transfer mold and sealed with a semiconductor-sealing epoxy resin ("CL-7700" trade name; 
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product of Hitachi Chemical Co. , Ltd.) 5 (FIG. 1 0e). A photosensitive dry film is again laminated on the back side of the 
copper foil, and an etching pattern is formed by using the registration marks 18. Thereafter, the copper foil 1 and the 
nickel layer are etched to form the copper foil 1 into bumps 7 and to expose the wiring portion (FIG. 10f). Subsequently 
a solder resist 8 was coated, and an insulating layer was formed in such a way that the bumps 7 were exposed (FIG. 

5 1 0g). The wiring pattern can be connected to outer wiring via these bumps 7. 

With reference to FIG. 11 , a description will be given of the eleventh embodiment of the present invention. 
On an electrolytic copper foil 1 of 0.035 mm in thickness, a photosensitive dry film resist ("PHOTEC HN340", trade 
name; product of Hitachi Chemical Co., Ltd.) is laminated, exposed and then developed, so that a plating resist for plural 
sets of wiring patterns is formed. Applied further are a gold plating of 99.9% or higher purity to a thickness of 0.0003 

10 mm or greater and a nickel plating to a thickness of 0.003 mm or greater. Further, electrolytic copper plating is con- 
ducted in a copper sulfate bath, and the plating resist is stripped off, whereby plural sets of wiring 2 are formed (FIG. 
11a). To the pattern-formed surface of the copper foil 1 with the plural sets of wiring 2 formed thereon as described 
above, a polyimide film 19 is bonded, connecting terminal portions of the wiring 2 are exposed by a laser (FIG. 1 lb), 
and the copper foil 1 is etched off (FIG. 1 1c). After the plural sets of wiring 2 are formed on the single polyimide film as 

15 described above, LSI chips 3 are mounted. For bonding the LSI chips, die-bonding tapes 4' for semiconductors were 
used. Next, semiconductor terminal portions and the wiring 2 are connected by wire bonds 100 (FIG. 1 1d). The thus- 
formed assembly is loaded in a die for transfer mold and sealed with a semiconductor-sealing epoxy resin ("CL-7700". 
trade name; product of Hitachi Chemical Co., Ltd.) 5 (FIG. 1 1 e). Thereafter, solder balls 7 are arranged at the connect- 
ing terminal portions of the wiring 2 and are caused to fuse there (FIG. 1 1f). The wiring can be connected to outer wiring 

20 via these solder balls 7. respectively. Finally, the packages connected together with the polyimide film are punched out 
by dies (FIG. 11g). 

With reference to FIG. 12, a description will be given of the twelfth embodiment of the present invention. 
An adhesive-coated polyimide film 20 of 0.07 mm in thickness is punched by dies to form openings at portions 
where connecting terminals are to be formed (FIG. 12a). After bonding a copper foil 21 of 0.035 mm in thickness (FIG. 

25 12b), a photosensitive dry film resist (THOTEC HN340". trade name; product of Hitachi Chemical Co.. Ltd.) is lami- 
nated, exposed and then developed, so that an etching resist for plural sets of wiring patterns is formed. Subsequently, 
the copper foil is etched and the resist is stripped off, then plural sets of wiring patterns 2 is formed (FIG. 12c). After the 
plural sets of wiring patterns are formed on the single polyimide film as described above, LSI chips 3 are mounted. For 
bonding the LSI chips 3. die-bonding tapes 4* for semiconductors were used. Next, semiconductor terminal portions 

30 and the wiring 2 are connected by wire bonds 100 (FIG. 12d). The thus-formed assembly is loaded in a die for transfer 
mold and sealed with a semiconductor-sealing epoxy resin ("CL-7700", trade name; product of Hitachi Chemical Co., 
Ltd.) 5 (FIG. 12e). TTiereafter. solder balls 7 are arranged at the connecting terminal portions of the wiring and are 
caused to fuse there (FIG. 12f). The wiring can be connected to outer wiring via these solder balls 7. Finally, the pack- 
ages connected together with the polyimide film are punched out by dies (FIG. 12g). 

35 With reference to FIGS. 1 3 to 1 5, a description will be given of the thirteenth embodiment of the present invention. 
A nickel layer of 0.001 mm in thickness (not shown in FIG. 13) is plated on one side of an electrolytic copper foil 1 
of 0.035 mm in thickness. Next, a photosensitive dry film resist ("PHOTEC HN340", trade name; product of Hitachi 
Chemical Co., Ltd.) is laminated, exposed and then developed, so that a plating resist for plural sets of wiring patterns 
is formed. Subsequently, electrolytic copper plating is conducted in a copper sulfate bath. Applied further are a nickel 

40 plating to a thickness of 0.003 mm or greater and a gold plating of 99.9% or higher purity to a thickness of 0.0003 mm 
or greater. The plating resist is stripped off, whereby wiring 2 are formed (FIG. 13a). Next, the copper foil 1 with the wir- 
ing 2 formed thereon are divided into individual units and bonded to a separately-prepared stainless steel frame 22 
(thickness: 0.135 mm) via a polyimide adhesive film (FIG. 13b). For the frame, a copper alloy such as phosphor bronze, 
a copper foil, a nickel foil, a nickel alloy foil or the like can also be used. As an alternative bonding method, it is possible 

45 to use inter alia bonding making use of an intermetallic eutectic reaction or bonding making use of an ultrasonic wave. 
Further, as is depicted in FIG. 14. it is desired to inspect the wiring on the copper foil 1 beforehand, to select only con- 
nection non-defectives 23 and then to bond the thus-selected connection non-defectives to the frame 22. In FIG. 14, 
there are shown the electrolytic copper foil 1. the frame 22. connection defectives 24, and registration holes 25. 
Although each cut-off copper foil is provided with one wiring in this embodiment, plural sets of wiring may be arranged 

50 on each cut-off copper foil. As a positional relationship between the frame 22 and each copper foil upon bonding them 
together, various positional relationships are feasible as shown by way of example in FIGS. 15(a) and 15(b). FIG. 15 
shows the frame 22 in plan view, in which there are illustrated an opening 26 in the frame, a mounting position 27 for 
the copper foil with the wiring, and a foil-fixing adhesive 28. Next, LSI chips 3 are mounted, and semiconductor terminal 
portions and their coresponding wiring 2 are connected by wire bonds 1 00 (FIG. 1 3c). For nfx>unting the LSI chips, die- 

55 bonding tapes 4* for semiconductors are used. Here, die-bonding silver paste or the like can be used instead of the 
bonding tapes 4'. For the mounting of semiconductor chips, a conventional wire-bonding method was used. Other meth- 
ods such as Flip chips may also be used. The thus-formed assembly was loaded in a die for transfer mold and sealed 
with a semiconductor-sealing epoxy resin ("CL-7700", trade name; product of Hitachi Chemical Co.. Ltd.) 5 (FIG. 13d). 
Thereafter, only the copper foil 1 was dissolved away with an alkali etchant to expose the nickel. The nickel layer was 
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removed with a nickel stripper having low copper-dissolving power so that the wiring portions were exposed. Then, a 
solder resist 6 was coated and patterned in such a way that connecting terminal portions were exposed. Solder balls 7 
were arranged at the exposed portions of the wiring and were caused to fuse there (FIG. 13e). The thus-obtained 
assembly was cut apart by a cutter and unnecessary cut pieces 1 0 1 of the frame 22 were eliminated, so that the assem- 

5 biy was divided into individual semiconductor packages (FIG. 13f). Each wiring can be connected to an outer wiring via 
its corresponding solder balls 7. This embodiment makes It possible to improve the blanking and hence to efficiently fab- 
ricate semiconductor packages. 

With reference to FIG. 16, a description will be made about the fourteenth embodiment of the present invention. 
An adhesive-coated polyimide film 29 of 0.07 mm in thickness is punched by dies to form openings at portions 

10 where connecting terminal portions are to be formed. After bonding K to a copper foil of 0.035 mm in thickness, a pho- 
tosensitive dry film resist (THOTEC HN340". trade name; product of Hitachi Chemical Co., Ltd.) was laminated, 
exposed and then developed, so that an etching resist for plural sets of wiring patterns was formed. Subsequently, the 
copper foil is etched and the resist is stripped off, whereby plural sets of wiring 2 are formed (FIG. 16a). Here, the con- 
necting terminal portions and the wiring 2 can be formed using a material which is formed of a copper foil and a poly- 

15 imide coated directly on the copper foil (for example, "50001". trade name; product of Hitachi Chemical Co.. Ltd.). The 
formation of the openings can be effected by drilling, laser beam machining such as excimer laser machining, printing 
or the like. As a further alternative, they can also be formed by using a material, which has been obtained by imparting 
photosensitivity to a polyimide, and conducting exposure and development Instead of the polyimide. another material 
such as a sealing resin can also be used. 

20 After forming the plural sets of wiring on the single polyimide film as described above, the wiring-formed film was 
divided into units. They were then bonded to a separately-prepared stainless steel frame 22 (thickness: 0.135 mm) via 
a polyimide adhesive 28 (FIG. 16b). Then. LSI chips 3 were mounted, and semiconductor terminal portions and the cor- 
responding wiring 2 are connected by wire bonds 1 00 (FIG. 1 6c). For the mounting of the LSI chips, die-bonding tapes 
4' for semiconductors were used. The thus-formed assembly was loaded in a die for transfer mold and sealed with a 

25 semiconductor-sealing epoxy resin ("CL-7700", trade name; product of Hitachi Chemical Co., Ltd.) 5 (FIG. 16d). Sub- 
sequently, solder balls 7 are arranged in the openings, which were formed in the beginning and are to be converted to 
connecting terminal portions, and are caused to fuse there (FIG. 16e). The wiring can be connected to outer wiring via 
these solder balls 7, respectively. Finally, the packages connected together with the frame are punched out by dies into 
individual packages (FIG. 16f). 

30 With reference to FIG. 1 7. a description will be given of the fifteenth embodiment of the present invention. 

A two-layer flexible base material is composed of a metal foil 31 and an insulating base material 32 formed directly 
thereon (FIG. 1 7a). A predetermined resist pattern is formed on the metal foil. By a known etching process, desired plu- 
ral sets of wiring patterns 33 are formed, and the resist pattern is then stripped off (FIG. 1 7b). As the metal foil, a com- 
posite metal foil, which has a thin copper layer on a carrier foil removable in a subsequent step, or the like can also be 

35 used besides a single foil such as an electrolytic copper foil, a rolled copper foil or a copper alloy foil. Specifically, a 
metal foil - which is obtained by forming a nickel-phosphorus plating layer of 0.2 ^m or so in thickness on one side of 
an electrolytic copper foil of 18 )im in thickness and then plating a thin copper layer to a thickness of 5 iim or so • is 
applicable. In this case, the thin copper layer is exposed by etching off the copper foil and nickel-phosphorus layer sub- 
sequent to formation of a polyimide layer on the thin copper layer. Namely, in the present invention, the thin copper layer 

40 may be patterned after the thin copper layer is exposed in its entirety, or the carrier foil (copper fbil/thin nickel layer) may 
be used as a part of a leadframe structure. 

As the insulating base material, on the other hand, a polyimide material is ordinary from the viewpoint of process 
heat resistance and the like, in this case, it is prefenred to use. as the polyimide, a polyimide containing 70 mole % or 
more of a polyimide having repeating units represented by the following formula (1) because a marked warp would be 

45 developed in the base material in a solder reflowing step if the polyimide and the copper foil had different coefficients of 
thermal expansion: 



50 



55 



Formula (1) 
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Next, holes 34 reaching the copper foil are formed at positions which are to be converted to connecting portions to 
an external substrate in a subsequent step (FIG. 1 7c). No particular limitation is imposed on the method for the forma- 
tion of the holes. In addition to a laser beam machining making use of an excimer laser, CO2 laser or YAQ laser, a wet 

5 etching process and so on is applicabie. 

A frame base material 37. which is coated with an adhesive 36 and has been punched out at predetermined por- 
tions (openings 35) by punching or the like, is then bonded to surfaces of the wiring patterns (FIG. 17d). In this case, 
no particular limitation is imposed on the frame base material and a poiyimide film or a metal foil such as a copper foil 
is applicable. If the thickness of the poiyimide layer of the two-layer flexible base material is 25 ^m and the bonded 

10 frame base material is a poiyimide film, a film thickness as much as 50 to 70 ^m is required to assure sufficient rigidity 
for the whole frame. Incidentally, no particular limitation is Imposed on the area where the frame base material layer is 
formed. It is also possible to arrange the frame base material layer in areas where semiconductor chips are to be 
mounted. Specifically, where the mounting of chips is effected by the wire-bonding method, the frame base material 
layer may be arranged in the entire area insofar as at least terminal portions 38 are exposed for wire-bonding. Semi- 

15 conductor chips 39 are then mounted, and the semiconductor chips and the wiring patterns are electrically connected 
together by gold wires 40 (FIG. 17e). Where a face-down method is adopted as a mounting method for semiconductor 
chips, on the other hand, the wiring patterns are provided with metal bumps or the like at predetermined positions 
(which correspond to the positions of external connection electrodes of the semiconductor chips), and the semiconduc- 
tor chips and the wiring patterns may be electrically connected together via the metal bumps. The thus-obtained assem- 

20 biy is then loaded in a die for transfer mold and is sealed with a resinous sealing material 41 (FIG. 17f). In this case, no 
particular limitation is imposed on the resinous sealing material and, for example, an epoxy resin containing 5 to 80 
wt.% of silica of about 10 to 20 ^m in diameter can be used. Formed next are connecting portions 42 which are to be 
used for establishing connection with external substrates. As a method for the formation of the connecting portions 42, 
it is possible to apply a method such that bunrps are formed beforehand to a thickness greater than the poiyimide film 

25 by an electrolytic plating process after the step of FIG. 1 7c or solder bumps are formed by a solder printing process after 
sealing with the resin. Finally, the package portions are cut off from the frame so that packages are obtained as desired 
(FIG. 17g). 

The fifteenth embodiment of FIG. 1 7 will be described more specifically. 
30 Specific Example 1 

A two-layer flexible base material having an electrolytic copper foil of 12 jim in thickness on one side thereof ("MCF 
50001". trade name; product of Hitachi Chemical Co., Ltd.) was provided. A dry film resist ("PHOTEC HK815", trade 
name; product of Hitachi Chemical Co.. Ltd.) was laminated on the copper foil and then exposed and developed, 

35 whereby a desired resist pattern was obtained. After the copper foil was etched with a solution of ferric chloride, the 
resist pattern was stripped with a solution of potassium hydroxide so that a predetermined wiring pattern was obtained. 
Using an excimer laser beam machine ("INDEX 200", trade name; manufactured by Sumitomo Heavy Industries. Ltd.), 
as many holes as needed (diameter: 300 ^m) were formed at predetermined positions so that they extend from a side 
of an insulating base material and reach a back surface of the wiring pattern. The following conditions were set for the 

40 excimer laser beam machining - energy density: 250 mJ/cm^, reduction ratio: 3.0, oscillation frequency: 200 Hz. and 
illumination pulse number: 300 pulses. Prepared next was an adhesive sheet having a 10-^m thick polyimide-base 
adhesive ("AS 2250", trade name; product of Hitachi Chemical Co., Ltd.) on one side of a SO-fim thick poiyimide film 
("UPILEX S", trade name; product of Ube Industries, Ltd.). Predetermined areas including those corresponding to ter- 
minal portions to be used for wire bonding in a subsequent step were removed by punching, and the poiyimide film and 

45 the two-layer flexible base material with the wiring pattern formed thereon were subjected to thermoconpression via 
the adhesive. The following conditions were set for the thermo compression bonding - pressure: 20 kgf/cm^, tempera- 
ture: 180°C, and thermocompression time: 60 minutes. By electroless nickel and gold plating processes, the terminal 
portions for the wire bonding were next applied with nickel/gold platings. The thicknesses of these platings were 3 ^m 
and 0.3 )im, respectively. Using a semiconductor-chip-mounting die-bonding material ("HM-r. trade name; product of 

50 Hitachi Chemical Co., Ltd.), semiconductor chips were then mounted. The mounting conditions were set as ibilows - 
press pressure: 5 kgf/cm^, bonding temperature: 380°C. and compression-bonding time: 5 seconds. External electrode 
portions of each semiconductor chip were then electrically connected with its corresponding wiring pattern by wire 
bonding. The thus-obtained assembly was stamped into a leadframe-shaped form, loaded in a die for transfer mold and 
then sealed at 185°C for 90 seconds with a semiconductor-sealing epoxy resin ('*CL-7700'', trade name; product of 

55 Hitachi Chemical Co., Ltd.). The above-mentioned holes were then each coated with a predetermined amount of solder 
by a printing process. The solder was caused to fuse in an infrared ref lowing oven, so that external connection bumps 
were formed. Finally, the package portions were punched out by dies so that packages were obtained as desired. 
With reference to FIG. 18, a description will be made of the sixteenth embodiment of the present invention. 
A two-layer flexible base material is composed of a metal foil 31 and an insulating base material 32 formed directly 
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thereon (FIG. 1 8a) . A predetermined resist pattern is formed on the metal foil. By a known etching process, desired plu- 
ral sets of wiring patterns 3 are formed, and the resist pattern is then stripped off (FIG. 18b). As the metal foil, a com- 
posite metal foil, which has a thin copper layer on a carrier foil removable in a subsequent step, or the like can also be 
used besides a single foil such as an electrolytic copper foil, a rolled copper foil or a copper alloy foil. Specifically, a 

5 metal foil - which is obtained by forming a nickel-phosphorus plating layer of 0.2 fim or so in thickness on one side of 
an electrolytic copper foil of 18 fim in thickness and then plating a thin copper layer to a thickness of 5 ^m or so - is 
applicable. In this case, the thin copper layer is exposed by etching off the copper foil and nickel-phosphorus layer sub- 
sequent to formation of a polyimide layer on the thin copper layer. Namely, in the present invention, the thin copper layer 
may be patterned after the thin copper layer is exposed in its entirety, or the carrier foil (copper foil/thin nickel layer) may 

10 be used as a part of a leadframe structure. As the insulating base material, on the other hand, a polyimide material Is 
ordinary from the viewpoint of process heat resistance and the like. In this case, it is preferred to use, as the polyimide, 
a polyimide containing 70 mole % or more of a polyimide having repeating units represented by the formula (1) because 
a marked warp will be developed in the base material in a solder reflowing step if the polyimide and the copper foil have 
different coefficients of thermal expansion. 

15 Next, holes 34 reaching the copper foil are formed at positions which are to be converted to connecting portions to 
external substrate in a subsequent step (FIG. 18c). No particular limitation is imposed on the method for the formation 
of the holes. In addition to a laser beam machining making use of an excimer laser, CO2 laser, or YAG laser, a wet etch- 
ing process or the like is applicable. 

A frame base material 37, which is coated with an adhesive 36 and has been punched out at predetermined por- 

20 tions (openings 5) by punching or the like, is then bonded as a second insulating base material to surfaces of the wiring 
patterns (FIG. 18d). If the thickness of the polyimide layer of the two-layer flexible base material is 25 ^m, a film thick- 
ness as much as 50 to 70 \in\ is required as a thickness of a polyimide film to be bonded in view of a subsequent step 
in which the polyimide film is fixed on a frame. Incidentally, no particular limitation is imposed on the area where the 
polyimkie is bonded. Its arrangement in areas where semiconductor chips are to be mounted makes it possible to form 

25 external connection terminals under the semiconductor chips like CSPs. Specifically, where the mounting of chips is 
effected by the wire-bonding method, the polyimide film may be bonded in the entire area insofar as at least terminal 
portions 38 are exposed for wire-bonding. The insulating substrate obtained as described above is divided into the indi- 
vidual wiring patterns (FIG. 18e) and are then fixed on a separately-prepared frame 43 made, for example, of BUS or 
the like (FIG. 18f). Semiconductor chips 39 are then mounted, and the semiconductor chips and the wiring patterns are 

30 electrically connected together by gold wires 40 (FIG. 18g). Where a face-down method is adopted as a mounting 
method of semiconductor chips, on the other hand, the wiring patterns are provided with metal bumps or the like at pre- 
determined positions (which correspond to the positions of external connection electrodes of the semiconductor chips), 
and the semiconductor chips and the wiring patterns may be electrically connected together via the metal bumps. The 
thus-obtained assembly is then loaded in a die for transfer mold and is sealed with a resinous sealing material 41 (FIG. 

35 18h). In this case, no particular limitation is imposed on the resinous sealing material and, for example, an epoxy resin 
containing 5 to 80 wt.% of silica of about 10 to 20 ^m in diameter can be used. Formed next are connecting portions 12 
which are to be used for establishing connection with external substrates. As a method for the formation of the connect- 
ing portions 12, it is possible to apply a method such that bumps are formed beforehand to a thickness greater than the 
polyimide film by an electrolytic plating process after the step of FIG. 18c or sokler bumps are formed by a solder print- 

40 ing process after sealing with the resin. Finally, the package portions are cut off from the frame so that packages are 
obtained as desired (FIG. 18i). 

The sixteenth embodiment of FIG. 18 will be described more specifically. 

Specific Example 2 

45 

A two-layer flexible base material having an electrolytic copper foil of 12 nm in thickness on one side thereof ("MCF 
50001", trade name; product of Hitachi Chemical Co., Ltd.) was provided. A dry film resist ("PHOTEC HK815", trade 
name; product of Hitachi Chemical Co., Ltd.) was laminated on the copper foil and then exposed and developed, 
whereby a desired resist pattern was obtained. After the copper foil was etched with a solution of ferric chloride, the 

so resist pattern was stripped with a solution of potassium hydroxide so that a predetermined wiring pattern was obtained. 
Using an excimer laser beam machine ("INDEX 200", trade name; manufactured by Sumitomo Heavy Industries, Ltd.). 
as many holes as needed (diameter: 300 ^m) were formed as many as needed at predetermined positions so that they 
extend from a side of an insulating base material and reach a back surface of the wiring pattern. The following condi- 
tions were set for the excimer laser beam machining - energy density: 250 mJ/cm^, reduction ratio: 3.0, oscillation fre- 

55 quency : 200 Hz, and illumination pulse number: 300 pulses. Prepared next was an adhesive sheet having a 1 0-^m thick 
polyimide-base adhesive ("AS 2250". trade name; product of Hitachi Chemical Co., Ltd.) on one side of a 50-^m thick 
polyimide film ("UPILEX S", trade name; product of Ube Industries, Ltd.). Predetermined areas including those corre- 
sponding to terminal portions to be used for wire bonding in a subsequent step were removed by punching, and the 
polyimide film and the two-layer flexible base material with the wiring pattern formed thereon were subjected to thermo- 
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compression via the adhesive. The following conditions were set for the thermo compression bonding - pressure: 20 
kgf/cm^, temperature: ISO^'C, and thermocompression time: 60 minutes. By electroless nickel and gold plating proc- 
esses, the terminal portions for the wire bonding were next applied with nickel/gold platings. The thicknesses of these 
platings were 3 ^m and 0.3 ^m. respectively. The thus-obtained substrate was divided into the individual wiring patterns 

5 and are fixed on a separately-prepared SUS frame. Using a semiconductor-chip-mounting die-bonding material ("HM- 
V, trade name; product of Hitachi Chemical Co., Ltd.), semiconductor chips were then mounted. The mounting condi- 
tions were set as follows ■ press pressure: 5 kgf/cm^, bonding temperature: 380**C, and compression-bonding time: 5 
seconds. External electrode portions of each semiconductor chip were then electrically connected with its correspond- 
ing wiring pattern by wire bonding. The thus-obtained assembly was molded into a leadframe-shaped form loaded in a 

10 die for transfer nriold and then sealed at "iSS^C for 90 seconds with a semiconductor-sealing epoxy resin ("CL-7700^ 
trade name; product of Hitachi Chemical Co., Ltd.). The above-mentioned holes were then each coated with a prede- 
termined amount of solder by a printing process. The solder was caused to fuse in an infrared refiowing oven, so that 
external connection bumps were formed. Finally, the package portions were punched out by dies so that packages were 
obtained as desired. 

15 With reference to FIGS. 19, 20 and 21 , a description will be given of the seventeenth embodiment of the present 

invention. 

Plural sets of predetermined wiring patterns 52 are Ibrmed on a supporting member 51 (FIG. 19a). As the support- 
ing member, an insulating base material such as a polyimide film can be used besides a metal foil such as an electro- 
lytic copper foil. When an insulating base material is used, there are two methods. According to the first method. 

20 nonthrough-holes reaching the wiring patterns are formed at predetermined positions of the insulating base material, 
and external connection terminals are formed at exposed portions of the wiring patterns. The nonthrough-holes can be 
formed by applying an excimer laser or a CO2 laser ^d so on. According to the second method, a drilled insulating 
base material provided with an adhesive is formed in advance and, subsequent to lamination with an electrolytic copper 
foil or the like, the copper foil is subjected to etching. 

25 When a metal foil is used, on the other hand, a resist pattern is formed with a photoresist and wiring patterns are 
then Ibrmed by electroplating while using the metal foil as a cathode. In this case. It is possible to use a conventional 
electrolytic copper foil and a foil consisting of an electrolytic copper foil and a thin layer of a metal (nickel, gold, solder 
or the like) different in chemical etching conditions from the copper foil provided thereon. Further, copper is preferred 
lor the wiring patterns. However, when an electrolytic copper foil is used as a supporting member as mentioned above. 

30 it is necessary to use a metal, which is different in etching conditions from the copper foil, for the wiring patterns or to 
form a patterned thin layer, which will serve as a barrier layer upon etching the copper foil, before application of a pat- 
terned copper plating. 

Next, after semiconductor devices 54 are mounted by die-bonding materials 53, terminals of the semiconductor 
devices and wiring patterns are electrically connected (FIG. 1 9b), and plural sets of the semiconductor devices and wir- 

35 ing patterns are all together sealed with a resinous sealing material 56 by the transfer molding process (FIG. 19c). No 
particular limitation is imposed on the resinous sealing material and, for example, an epoxy resin containing 5 to 80 
wt.% of silica of about 10 to 20 ^m in diameter can be used. The present invention is not limited to cases making use 
of a face-up method as a mounting method for semiconductor devices but is also applicable to cases making use of a 
face-down method. Specifically, it is only necessary to form bumps for tece-down bonding at predetermined positions 

40 on the wiring patterns 52 by a plating process or the like and then to electrically connect external connecting portions 
of the semiconductor devices with the bumps. Further, it is effective to make to packages easy to divide in a subsequent 
step as shown in Fig. 20 and Fig.21 . Of these, FIG. 20 shows grooves 59 formed in boundary portions between individ- 
ual package portions. The width, depth and the like of each groove can be modified depending on the dimensions which 
the die for transfer mold can receive for processing. Further, FIG. 21 illustrates a transfer molding process which is car- 

45 ried out using a grid-shaped intermediate plate 60 hollowed out beforehand at areas corresponding to the individual 
package portions. Where the supporting member is a metal foil, the supporting member is removed by a chemical etch- 
ing process and external connection terminals 57 are formed at predetermined positions (FIG. 1 9d). When an insulating 
base material is used as a supporting member, it is only necessary to selectively remove the insulating base material 
at predetermined areas by a laser or the like. Finally, the substrate which has been sealed as a whole is cut apart into 

50 unit portions 58. Inddentally, a solder resist layer may be formed on exposed surfaces of the wiring patterns for protect- 
ing the wiring patterns. 

The seventeenth embodiment will be described specifically. 

Specific Example 3 

55 

On a shiny surface of an electrolytic copper foil of 35 ^im in thickness and 250 mm squares in external shape, a 
photosensitive dry film resist ("PHOTEC HN640'\ trade name; product of Hitachi Chemical Co., Ltd.) was laminated, fol- 
lowed by exposure and development so that a desired resist pattern (minimum line/space = 50 ^nV50 ^m) was formed. 
As many as 300 (4 blocks/250 mm squares, 75 patterns/block) identical wiring patterns which were each consisted of 



14 



EP0 751 561 A1 



0.2^m thick nickel. 30^m thick copper. 5^m thick nickel and 1^m thick soft goki were next formed by an electroplating 
method. The resist pattern was next stripped off using a 3 wt.% solution of potassium hydroxide of SS^'C. The resultant 
assembly was dried at SS'^C for 15 minutes and then cut into the individual blocks. Using a semiconductor-device- 
mounting die-bonding material ("HM-r. trade name; product of Hitachi Chemical Co., Ltd.), semiconductor devices 

5 were then bonded. The bonding conditions were set as follows - press pressure: 5 kg/cm^. temperature: 38b<'C. and 
compression-bonding time: 5 seconds. External terminals of each semiconductor device were then electrically con- 
nected with its corresponding gold-plated terminal portions (second connecting portions) by wire bonding. The thus- 
obtained assembly was loaded in a die for transfer mold. Using a semiconductor-sealing epoxy resin ("CL-7700'\ trade 
name: product of Hitachi Chemical Co.. Ltd.). the 75 wiring patterns (corresponding to 1 block) were sealed all together 

10 at ^S&'C for 90 seconds so that the individual wiring patterns were transferred into the sealing material. Next, the elec- 
trolytic copper foil was etched off at desired portions with an alkali etchant ("A Process", trade name; product of Japan 
Meltex, Inc.). The temperature and spraying pressure of the etching solution were 40**C and 1 .2 kgf/cm^, respectively. 
Solder patterns were then formed at external connection terminal portions by a printing process. The solder was 
caused to fuse in an infrared ref lowing oven, so that external connection bumps were formed. Finally, the assembly was 

IS divided into individual package portions by a diamond cutter so that packages were obtained as desired. 

Specific Example 4 

On a shiny surface of an electrolytic copper foil of 35 ^m in thickness and 250 mm squares in external shape, a 

20 photosensitive dry film resist ("PHOTEC HN640", trade name; product of Hitachi Chemical Co. . Ltd.) was laminated, fol- 
lowed by exposure and development so that a desired resist pattern (minimum line/space = 50 fim/50 ^m). As many as 
300 (4 blocks/250 mm squares. 75 patterns/block) identical wiring patterns which were each consisted of 0.2^m thick 
nickel, 30^m thick copper, 5^m thick nickel and 1 ^m thick soft gold were next formed by an electroplating method. The 
resist pattern was next stripped off using a 3 wt.% solution of potassium hydroxide of 35*^0. The resultant assemt)ly was 

25 dried at 85''C for 1 5 minutes and then cut into the indivkJual blocks. Using a semiconductor-device-mounting die-bond- 
ing material ("HM-1 trade name; product of Hitachi Chemical Co., Ltd.), the semiconductor devices were then bonded. 
The bonding conditions were set as follows - press pressure: 5 kg/cm^, temperature: 380°C, and compression-bonding 
time: 5 seconds. External terminals of each semiconductor device were then electrically connected with its correspond- 
ing gold-plated terminal portions (second connecting portions) by wire bonding. Using as an intermediate plate a grid- 

30 shaped stainless steel plate hollowed out at areas corresponding to individual package areas, the thus-obtained 
assembly was loaded in a die for transfer mold. Using a semiconductor-sealing epoxy resin ("CL-7700", trade name; 
product of Hitachi Chemical Co., Ltd.), the 75 wiring patterns (corresponding to 1 block) were sealed all together at 
185°C for 90 seconds so that the individual wiring patterns were transferred into the sealing material. A grid portion of 
the intermediate plate was tapered at 12** to facilitate separation of the individual packages from the intermediate plate. 

35 Next, the electrolytic copper foil was etched off at desired portions with an alkali etchant ("A Process", trade name; prod- 
uct of Japan Meltex. Inc.). Each package portion is held in place by the grid-shaped intermediate plate. The tempera- 
ture and spraying pressure of the etching solution were 40°C and 1 .2 kgf/cm^, respectively Finally, solder patterns were 
formed at external connection terminal portions by a printing process. The solder was caused to fuse in an infrared 
reflowing oven, so that external connection bumps were formed. Individual package portions were separated from the 

40 intermediate plate so that packages were obtained as desired. 

With reference to FIG. 22, a description will be given of the eighteenth embodiment of the present invention. 
Plural sets of predetermined resist patterns 62 (FIG. 22b) are formed on an electrically-conductive temporary sup- 
porting member 61 (FIG. 22a). Next, wiring patterns 63 are formed at exposed portions of the temporary supporting 
member by an electroplating process. In this case, no particular limitation is imposed on the temporary supporting 

45 member. For example. It Is possible to use a conventional electrolytic copper foil and a foil consisting of an electrolytic 
copper foil and a thin layer of a metal (nickel, gold, solder or the like) different in chemical etching conditions from the 
copper foil provided thereon. Further, copper is preferred for the wiring patterns. However, when an electrolytic copper 
foil is used as a temporary supporting member as mentioned above, it is necessary to use a metal, which is different In 
etching conditions from the copper foil, for the wiring patterns or to form a patterned thin layer, which will serve as a 

50 barrier layer upon etching the copper foil, before application of a patterned copper plating. No particular limitation Is 
imposed on the thickness of the temporary supporting member insofar as no inconvenience or problem arises in mat- 
ters such as the handling in subsequent steps and the dimensional stability upon packaging semiconductor devices. 
After a plating (usually, nickel/gold) 64 which is to be used for gold wire bonding is applied using the temporary support- 
ing member as a cathode, the resist pattern is removed (FIG. 22c). The present invention is not limited to cases making 

55 use of a face-up method as a mounting method for semiconductor devices but is also applicable to cases making use 
of a face-down method for example. Specifically, it is only necessary to form bumps for face-down bonding at predeter- 
mined positions on the wiring patterns 63 by a plating process or the like and then to electrically connect external con- 
necting portions of the semiconductor devices with the bumps. 

Next, after semiconductor devices 65 are bonded by die-bonding materials 66. external connection terminals of the 
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semiconductor devices and their corresponding wiring patterns are electrically connected (FIG. 22d). The resultant 
assembly is then loaded in a die for transfer mold and is sealed with a resinous sealing material 68 (FIG. 22e). In this 
case, no particular limitation is imposed on the resinous sealing material and, for example, an epoxy resin containing 5 
to 80 wt.% of silica of about 10 to 20 \irx\ in diameter can be used. 

5 Then, predetermined metal patterns 69 are formed at positions corresponding to the external connection terminals 
(FIG. 22f). In this case, any metal can be used insofar as it is not etched under conditions for etching off the electrically- 
conductive temporary supporting member. For example, solder, gold, nickel/gold or the like can be used. As a process 
for the formation of the metal patterns, a known electroplating process or solder printing process can be applied. Fur- 
ther, when forming solder patterns as the metal patterns 69 by a printing process, solder bumps 70 can be formed by 

10 ref bwing. In this case, by adjusting the thickness of the patterns 69. it is possible to control the height of the reflowed 
solder bumps 70. The temporary supporting member is next removed at predetermined portions while using the metal 
patterns as an etching resist, whereby the wiring patterns are exposed. Finally, the assembly is divided into individual 
packages 71 by stamping or dicing (FIG. 22g). Incidentally, where the exposed wiring patterns are not protected by a 
conrosion-resistant metal such as nickel, areas other than the external connection terminal portions may be coated with 

15 a known solder resist or the like. When using solder as metal patterns, no particular limitation is imposed on the ref low- 
ing step. The ref lowing step can be performed either before or after dividing the assembly into the individual packages. 
As a further alternative, the ref lowing step can also be conducted before mounting the individual packages on external 
wiring boards. 

The eighteenth embodiment will be described specifically. 

20 

Specific Example 5 

On a shiny surface of an electrolytic copper foil of 70 ^m in thickness, a photosensitive dry film resist (THOTEC 
HN640". trade name; product of Hitachi Chemical Co., Ltd.) was laminated, followed by exposure and development so 

25 that a desired resist pattern (minimum line/space = 50 ^m/50 ^m) was formed. Wiring patterns which were each con- 
sisted of 0.2jim thick nickel, SO^m thick copper, S^im thick nickel and Ijxm thick soft gold were next formed by an elec- 
troplating method. The resist pattern was next stripped off using a 3 wt.% solution of potassium hydroxide of 35°C. After 
the resultant assembly was dried at SS^'C for 15 minutes, semiconductor devices were bonded using a semiconductor- 
device-mounting die-bonding material ("HM-1 trade name; product of Hitachi Chemical Co., Ltd.). The bonding condi- 

30 tions were set as follows - press pressure: 5 kg/cm^, temperature: 380°C, and compression-bonding time: 5 seconds. 
External terminals of each semiconductor device were then electrically connected with its corresponding gold-plated 
terminal portions (second connecting portions) by wire bonding. The thus-obtained assembly was loaded in a die for 
transfer mold. Using a semiconductor-sealing epoxy resin ("CL-7700", trade name; product of Hitachi Chemical Co., 
Ltd.). the assembly was sealed at 185''C for 90 seconds so that the wiring patterns were transferred into the sealing 

35 material. Next, a photosensitive dry film resist (THOTEC HN340". trade name; product of Hitachi Chemical Co.. Ltd.) 
was laminated on an electrolytic copper foil, followed by exposure and development so that a desired resist pattern was 
formed. A 40jim thick solder pad (diameter: 0.3 mm, arrangement pitch: 1.0 mm) was formed by an electroplating 
method. Next, after the dry film resist was stripped off, the electroplated copper foil was etched off at desired portions 
with an alkali etchant ("A Process", trade name; product of Japan Meltex, Inc.). The temperature and spraying pressure 

40 of the etching solution were 40''C and 1.2 kgf/cm^, respectively Finally the solder was caused to fuse in an infrared 
ref lowing oven, so that external connection bumps were formed. 

With reference to FIGS. 23, 24 and 25. a description will be given of the nineteenth embodiment of the present 
invention. 

The construction of a semiconductor mounting frame will be described with reference to FIG. 23. Numeral 89 indi- 
45 cates semiconductor-mounting substrates, each of which consisted of an insulating base material and wiring. Plural 
substrates are connected together via connecting portions 90. Each connecting portion 90 is provided with pinholes 91 
as reference positions. Recognition marks employed in image recognition may be used in place of the pinholes 91. 
Based on these reference positions, positioning is performed in subsequent steps. Especially upon molding semicon- 
ductors with resin, positional registration is effected by inserting pins, which are arranged inside a cavity, in the pinholes 
50 91. 

Referring to FIGS. 24 and 25, a further description will be given. A nickel layer of 0.001 mm in thickness (not shown 
in FIGS. 24 and 25) was formed by an electrolytic plating process on one side of an electrolytic copper foil 81 of about 
0.070 mm in thickness which is an electrically-conductive temporary substrate. Next, a photosensitive dry film resist 
(THOTEC HN340\ trade name; product of Hitachi Chemical Co., Ltd.) was laminated, followed by exposure and devel- 
55 opment so that a plating resist for plural sets of wiring patterns was formed. The intensity of the exposure at this time is 
70 mJ/cm^. Further, electrolytic copper plating is conducted in a known copper sulfate bath and the resist is stripped 
off. whereby plural sets of wiring 82 are formed (FIG. 24a, FIG. 25a). Here, as is illustrated in FIG. 25a, It may be con- 
templated to form plated copper 82' at the connecting portions too. This makes it possible to provide the resulting frame 
with still enhanced rigidity. Each of the constructions shown in FIG. 24a and FIG. 25a can also be obtained by providing 
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beforehand a base material composed of three layers of copper/thin nickel layer/copper and forming one of the copper 
foils into wiring in a usual etching step. Further, the construction of the copper foil 81/thin nickel layer (not shown)/cop- 
per wirings 82 (and 82*) obtained here may be replaced by a two-layer structure free of the thin nickel layer, such as 
copper foil/nickel wirings, nickel foil/copper wirings, or the like. Although the selectable kinds of metals are not limited to 

5 those of the present embodiment, it is a prefen^ed standard for the selection to allow wirings to selectively remain when 
some parts of the temporary substrate are etched off in a subsequent step (FIG. 24c, FIG. 25c). As the electrically-con- 
ductive temporary substrate becomes a material which makes up the connecting portions of the frame, a greater thick- 
ness is preferred. There is however a subsequent step to etch it off partly, so that it is necessary to select an appropriate 
thickness. The thickness of the electrically-conductive temporary substrate varies depending on the material. For exam- 

10 pie, when a copper foil is used, about 0.03 to 0.3 mm or so is preferred. A polyimlde adhesive 83 is next applied to the 
wiring-containing surface of the copper foil 81 with the plural sets of wiring 82 formed thereon. Here, the polyimide 
adhesive 83 is not limited to this material. It is possible to use, for example, an epoxy adhesive film, a film formed of a 
polyimide film and an adhesive coated thereon, or the like. Next, holes 84 for the external connection terminals are 
formed using an excimer laser (FIG. 24b, FIG. 25b). For the sake of simplification of subsequent steps, it is suited to 

75 arrange connecting terminals before mounting semiconductors. As another method for the formation of these holes 84, 
it is possible to form beforehand the holes 84 for the external connection terminals in a film by drilling or punching and 
then to bond the film so formed. Although no problem or inconvenience would arise even if a metal to be employed as 
the connecting terminals (which are designated at numeral 88 in FIG. 24f and FIG. 25f), such as a solder or the like, is 
filled at this stage, the resulting metal bumps may become an obstacle in the subsequent semiconductor mounting step 

20 and resin sealing step. Thus, it is preferred to form a metal at a subsequent step. It is prefen'ed to locate the holes for 
the external connection terminals (or terminals) in the mounting substrate portions for the semiconductor devices, in the 
form of arrays on the side opposite to the side on which the semiconductor devices are mounted. 

Next, a portion of the electrolytic copper foil as the temporary substrate, the portion being the area where the wiring 
patters are formed, was etched off. As this etching solution, it is preferred to choose an etching solution and etching 

25 conditions, which in the case of this embodiment, provide a substantially higher dissolution velocity for copper than for 
nickel. Employed in this embodiment are an alkali etchant fA Process", trade name; product of Japan Meltex Inc.) as 
an etching solution and, for example, a solution temperature of 40''C and a spray pressure of 1 .2 kgf/cm^. It is to be 
noted that the kind of solution and the conditions specified here are merely illustrative. By this step, the thin nickel layer 
in the substrate Is exposed. Upon etching only this thin nickel layer, it is preferred to choose an etching solution and 

30 etching conditions so that a substantially higher dissolution velocity is provided for nickel than for copper. In this embod- 
iment, selective etching was conducted with a nickel etchant (''Melstrip N950", trade name; product of Japan Meltex, 
Inc.). The temperature and spraying pressure of the etching solution were set at 40*'C and 1.2 kgf/cm^. respectively It 
is to be noted that the kind of the solution and conditions specified here are merely illustrative. Through these steps, the 
temporary substrate is allowed to remain as the connecting portions, whereby a semiconductor mounting frame having 

35 rigidity is obtained (FIG. 24c, FIG. 25c). In this embodiment, electroless nickel-gold plating is applied to terminal por- 
tions of the copper wirings on this frame (not shown). This Is needed for wire-bonding chips in a subsequent step. Such 
surface treatment can be applied as needed. 

Semiconductor chips 85 are then mounted. For bonding the semiconductor chips, semiconductor die-bonding 
tapes 86 (for example. "HM-1 trade name; product of Hitachi Chemical Co.. Ltd.) were used. If there is no wiring under 

40 the chips, the chips may be bonded using a die-bonding silver paste. Next, terminal portions of the semiconductors and 
the wiring are connected by wire bonds 1 00 (FIG. 24d. FIG. 25d). The connection with the terminals of the semiconduc- 
tors can be effected by another method, for example, by face-down connection making use of Flip chips or by bonding 
making use of an anisotropic conductive adhesive. The assembly so formed is loaded in a die for transfer mold and is 
sealed using a semiconductor-sealing epoxy resin ("CL-yyoO". trade name; product of Hitachi Chemical Co., Ltd.) 87 

45 (FIG. 24e, FIG. 25e). Thereafter, soMer balls 88 are arranged in the connecting holes formed at connecting terminal 
portions of the wiring 82 and are then caused to fuse (FIG. 24f, FIG. 25f). These solder balls 88 become so-called exter- 
nal connection terminals. The plural semiconductor devices connected together by the connecting portions 102 are 
punched by dies, so that the individual semiconductor devices are obtained (FIG. 24g, FIG. 25g). 

In this embodiment, the semiconductor mounting frame and semiconductor device fabrication process make it pos- 

50 sible to obtain a frame having sufficient rigidity in the fabrication of semiconductor devices, such as BGAs, CSPs or the 
like, by using a film-shaped substrate such as a polyimide tape and so on. By using this frame, semiconductor devices 
can be fabricated with high accuracy and efficiency 

Owing to the present invention, semiconductor packages capable of meeting the move toward higher integration of 
semiconductor chips can be fabricated stably with good productivity. 

55 

Claims 

1 . A process for the fabrication of a semiconductor package, which comprises the following steps: 
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1 A) forming wiring on one side of a conductive temporary supporting member; 

IB) mounting a semiconductor device on said conductive temporary supporting member on which said wiring 
has been formed, and then electrically connecting a terminal of said semiconductor device with said wiring; 

IC) sealing said semiconductor device with resin; 

I D) removing said conductive temporary supporting member to expose said wiring; 

I E) forming an insulating layer over said exposed wiring pattern at an area other than position where an exter- 
nal connection terminal is to be formed; and 

IF) forming said external connection terminals on said wiring pattern at said positions where said insulating 
layer has not been formed. 

A process for the febrlcatlon of a semiconductor package, which comprises the following steps: 

2A) forming wiring on one side of a conductive temporary supporting member; 

2B) forming an insulating supporting member over said one side of said conductive temporary supporting 
member, said one side carrying said wiring formed thereon; 

2C) removing said conductive temporary supporting member to transfer said wiring pattern onto said Insulating 

supporting member; 

2D) removing said insulating supporting member at positions where an external connection terminal is to be 
formed for said wiring pattern, whereby a through-holes Is formed for said external connection terminal; 
2E) mounting a semiconductor device on said insulating supporting member on which said wiring has been 
transferred, and then electrically connecting a terminal of said semiconductor device with said wiring; 
2F) sealing said semiconductor device with resin; and 

2G) forming, in said through-hole for said external connecting terminal, said external connection terminal so 
that said external connection terminal is electrically connected to said wiring. 

A process for the fabrication of a semiconductor package, which comprises the following steps: 

3A) forming wiring on one side of a conductive temporary supporting member; 

3B) mounting a semiconductor device on said conductive temporary supporting member on which said wiring 
has been formed, and tiien electrically connecting a terminal of said semiconductor device with said wiring; 
3C) sealing said semiconductor device witii resin; 

3D) removing said conductive temporary supporting member at an area other than position where an external 
connection terminal for said wiring Is to be formed, whereby said external connection terminal made from said 
conductive temporary supporting member are formed; and 

3E) forming an insulating layer at said area other tiian said position of said external connection terminal. 
A process for the fabrication of a semiconductor package, which comprises the following steps: 
4 A) forming an wiring on one side of a conductive temporary supporting member; 

48) mounting a semiconductor device on said conductive temporary supporting member on which said wiring 
has been formed, and then electrically connecting a terminal of said semiconductor device with said wiring; 
4C) sealing said semiconductor device with resin; 

4D) forming a metal pattern, which is different in conditions for removal from said conductive temporary sup- 
porting member, on anottier side of said conductive temporary supporting member, said another side being 
opposite to said one side where said semiconductor device has been mounted, at a position where an external 

connection terminal for said wiring patterns Is to be formed; and 

4E) removing said conductive temporary supporting member at an area other tiian said position where said 
metal pattern has been formed. 

A process for the fabrication of semiconductor packages, which comprises the following steps: 

5A) forming plural sets of wiring on one side of an insulating supporting member; 

58) removing said insulating supporting member at positions where external connection terminals for said wir- 
ing are to be formed, whereby through-holes for said external connection terminals are provided; 
5C) mounting semiconductor devices on said Insulating supporting member on which said plural sets of wiring 
have been formed, and then electrically connecting terminals of said semiconductor devices witii said wiring, 
respectively; 

5D) sealing said semiconductor devices with resin; 

5E) forming, in said through-holes for said external connection terminals, said external connection terminals so 



18 



EP 0 751 561 A1 



that said external connection terminals are electrically connected to said wiring; and 
5F) separating the resultant assembly into individual semiconductor packages. 

6. A process for the labrication of semiconductor packages, which comprises the following steps: 

5 

6A) forming plural sets of wiring on one side of a conductive temporary supporting member; 
6B) cutting apart said conductive temporary substrate so that said plural sets of wiring formed on said conduc- 
tive temporary supporting member are divided to include a predetermined number of wiring per unit, and then 
fixing on a frame said separated conductive temporary supporting member with said wiring formed thereon; 
10 6C) mounting semiconductor devices on said conductive temporary substrates on which said wiring have been 

formed, and then electrically connecting terminals of said semiconductor devices with said wiring, respectively; 
6D) sealing said semiconductor devices with resin; 
6E) removing said conductive temporary substrate to expose said wiring; 

6F) forming an Insulating layer over said exposed wiring patterns at areas other than positions where external 
75 connection terminals are to be formed; 

6G) forming said external connection terminals at said positions where said Insulating layer for the wiring has 
not been formed; and 

6H) separating the resultant assembly into Individual semiconductor packages. 
20 7. A process for the fabrication of semiconductor packages, which comprises the following steps: 
7A) forming plural sets of wiring on one side of an insulating supporting member; 

7B) removing said insulating supporting member at positions where external connection terminals for said wir- 
ing are to be formed, whereby through-holes for said external connection terminals are provided; 

25 7C) cutting apart said insulating supporting member so that said plural sets of wiring formed on said Insulating 

supporting member are divided to include a predetermined number of wiring per unit, and then fixing on a 
frame said separated insulating supporting member with said wiring formed thereon; 
7D) mounting semiconductor devices on said insulating supporting members on which said wiring have been 
formed, and then electrically connecting terminals of said semiconductor devices with said wiring, respectively: 

30 7E) sealing said semiconductor devices with resin; 

7F) forming, in said through-holes for said external connection terminals, said external connection terminals so 
that said external connection terminals are electrically connected to said wiring; and 
7G) separating the resultant assembly into individual semiconductor packages. 

35 8. A process for the fabrication of a semiconductor package provided with a single layer of wiring, one side of said wir- 
ing having a first connecting function of being connected with a semiconductor device and an opposite side of said 
wiring having a second connecting function of being to be connected to external wiring, which comprises the fol- 
lowing steps 8A. 86, 8C and 8D: 

40 8A) working a heat-resistant insulating base material having a metal foil, thereby forming said metal foil into 

plural sets of wiring patterns; 

8B) forming a hole at a position, for exhibiting said second connecting function which is to be formed in a sub- 
sequent step, so that said hole extends from a side of said insulating base material to said wiring patterns; 
8C) bonding a frame base material, which makes an opening through a predetermined portion thereof, to 
45 desired position on a surface of said wiring patterns and a surface of said insulating base material, the latter 

suriace being located adjacent to said wiring patterns, respectively; and 

8D) mounting said semiconductor device, electrically connecting a terminal of said semiconductor device with 
said wiring pattern, and then sealing said semiconductor device with resin. 

50 9. A process for the fabrication of semiconductor packages provided with a single layer of wiring, one side of said wir- 
ing having a first connecting function of being connected with a semiconductor device and an opposite side of said 
wiring having a second connecting function of being connected to external wiring, which comprises the following 
steps 9A. 9B. 9C and 9D: 

55 9A) working a heat-resistant insulating base material having a metal foil, thereby forming said metal foil into 

plural sets of wiring patterns; 

SB) forming a hole at a position for exhibiting said second connecting function which is to be formed in a sub- 
sequent step, so that said hole extend from a side of said insulating base material to said wiring patterns; 
9C) bonding a second insulating base material, which makes an opening through a predetermined portion 
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thereof, to a desired position on a surface of said wiring patterns and a surtece of said insulating base material, 
the latter surface being located adjacent to said wiring patterns, respectively, whereby an insulating supporting 
member is formed; 

9D) cutting apart said insulating supporting member so that said plural sets of wiring formed on said insulating 
supporting member are divided to include a predetermined number of wiring per unit, and then fixing on a 
frame said separated insulating supporting member with said wiring formed thereon; and 
9E) mounting said semiconductor device, connecting a terminal of said semiconductor device with said wiring, 
and then sealing said semiconductor device with resin. 

10. A process for the febrication of semiconductor packages, which comprises the following steps: 

10A) forming plural sets of wiring on one side of a supporting member; 

10B) mounting plural semiconductor devices on said supporting member on which said wiring have been 

formed, and then electrically connecting terminals of said semiconductor devices with said wiring; 

1 0C) subjecting said plural sets of electrically-connected semiconductor device and wiring to gang sealing with 

resin; 

10D) removing desired portions of said supporting member to expose predetermined portions of said wiring, 
and forming external connection terminals so that said external connection terminals are electrically connected 
to said exposed wiring; and 

10E) separating the resultant assembly into individual semiconductor packages. 

11. The fabrication process of semiconductor packages according to any one of claims 1 to 10, wherein subsequent to 
the sealing of said semiconductor device or devices with said resin, a hardened product of said sealing resin is sub- 
jected to heat treatment. 

1 2. A semiconductor package fabricated by the process according to any one of claims 1 to 1 1 . 

13. A process for the fabrication of a semiconductor device packaging frame, said frame being provided with plural 
semiconductor<Jevice-mounting portions, portions connecting together said plural semiconductor-device-mounting 
portions, and a registration mark portion, which comprises the following steps: 

(a) forming wiring for said semiconductor-device- mounting portions on a conductive temporary substrate, 

(b) transferring said wiring onto a resin substrate, and 

(c) etching off said conductive temporary substrate; 

wherein upon etching off said conductive temporary substrate in step (c), said conductive temporary 
substrate partly remains to form some of said connecting portions. 
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FIG. 3 
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FIG. 6 
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FIG. 9 
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FIG. 10 
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FIG. 11 
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FIG. 12 
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FIG. 13 
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FIG. 14 
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FIG. 15 
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FIG. 17 
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FIG. 18 
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FIG. 24 
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